Alterations in isoaccepting species of tRNA in mouse fibroblasts transformed by simian virus 40 were determined for alanine, arginine, histidine, leucine, lysine, phenylalanine, serine, tyrosine, and valine. Significant differences between transformed cells in culture and newborn mouse cells are attributed to tRNA alterations accompanying differentiation of mouse cells.
The effects of infection with a DNA-containing virus on isoaccepting species of tRNA in mammalian cells remain unclear. An initial report that herpes simplex virus specified a seryl-and an arginyl-tRNA (15) was not confirmed in later studies (8) . Although slight alterations in the proportion of arginyl-tRNA eluting at high-salt concentrations in type 2 adenovirus-infected KB cells was noted (12) , hybridization failed to confirm the presence of virus-specific tRNA. The appearance of a new species of tyrosyl-tRNA in type 7 adenovirusinfected cells (16) appears to be due to alteration in the degree of cellular differentiation (5) rather than to virus infection.
Recently a report of a new peak for leucyl-, isoleucyl-, phenylalanyl-, and threonyl-tRNA in simian virus 40 (SV40) -infected mouse cells has been published, although hybridization studies also failed to support the concept of virusspecific tRNA (14) .
This laboratory has previously reported alterations in isoaccepting species of tRNA during embryological development (10, 11) . In the present study, we have sought to determine the effects of SV40 transformation on the elution profiles of tRNA from embryonic BALB/c 3T3 mouse fibroblasts.
Cultures used were cloned 3T3 cells from 14-to 17-day-old BALB/c mouse embryos which were infected and transformed with SV40 (2, 17) . Cells were grown in 32-oz (0.946 liter) glass bottles and harvested in late log phase. Each monolayer was first washed 3 times with 40 ml of Dulbecco phosphate-buffered saline (3), then ' A preliminary report of this work has been published in Fed. Proc. 31:895, 1972. scraped from the containers, and suspended in 0.01 M Tris-hydrochloride buffer (pH 7.2). tRNA was isolated from both cells and whole newborn BALB/c mice as previously described (10) by using an equal volume of watersaturated phenol. RNA was precipitated from the aqueous extracts with absolute ethanol and 20% potassium acetate buffer (pH 5.5) at -20 C overnight. Deacylation was carried out as described (13) by using 1.8 M Tris-hydrochloride (pH 8.0). Aminoacyl-tRNA synthetases were prepared from newborn BALB/c mice by a modification of the procedure of Muench and Berg (9, 10) . The tissue was homogenized in ice-cold buffer containing 0.01 M Tris-hydrochloride buffer (pH 8.0), 0.01 M MgCl2, and 10% glycerol. Homogenates, clarified by centrifugation, were chromatographed on DEAE-cellulose columns and eluted with buffer consisting of 0.25 M potassium phosphate (pH 6.5), 0.02 M ,8-mercaptoethanol, 0.001 M MgCl2, and 10% glycerol. After concentrating the eluant by dialysis against polyethylene glycol, the samples consisting of 5 to 10 mg of protein per ml were frozen at -20 C. The tRNA was acylated as reported previously (10) . Reaction mixtures contained the following components per milliliter of reaction: 50 umol of sodium cacodylate (pH 6.9), 10 (7) . The elution profiles for alanyl-, arginyl-, histidyl-, leucyl-, lysyl-, phenylalanyl-, seryl-, tyrosyl-, and valyl-tRNAs are presented in Fig. 1-9 . Data are corrected for background and normalized to the highest peak in the profile. Quantitative differences for one or more isoaccepting species of tRNA were found for each of the amino acids examined when tRNA from SV40-transformed Samples of 3H-labeled aminoacyl-tRNA from SV40-transformed cells and "4C-labeled aminoacyltRNA from newborn mice were mixed and eluted from columns (0.9 by 26 cm) containing benzoylated DEAE-cellulose equilibrated in SB (4, 6) with 400 ml of a linear 0.4 M to 1.1 M NaCI gradient in SB. Elution was then continued with 75 ml of buffer containing 0.005 M sodium acetate (pH 4.5), 0.01 M MgCI2, 15% ethanol (vol/vol), and 2.2 M NaCI. Each 2-ml fraction was precipitated in 10% trichloroacetic acid and counted as described (10 cells that were nonproductive (1) were examined. Similar differences in the elution profiles of tRNA for the infected or noninfected cell lines were noted as was found for tRNA extracted from SV40-transformed cells. These results will be published separately. They suggest, however, that the alterations in isoaccepting species of tRNA derived from the SV40-transformed cells are not due exclusively to the presence of this virus.
The failure to find new species of tRNA from SV40-transformed mouse fibroblasts for phenylalanine and leucine is in contrast to recent reports that such species are present by acylating tRNA after chromatography over DEAEsephadex columns (14) . In those experiments, aminoacyl synthetases from SV40-transformed cells rather than from noninfected newborn mice were used. Although altered patterns were observed in SV40-transformed 3T3 cells, none of the new species of tRNA could be shown to hybridize with SV40 DNA. Conceivably, SV40 infection induces new aminoacyl synthetases which then react with tRNAs present in the cell but not normally acylated.
An alternate explanation may rest in the technical differences between these studies. Saturation of available isoaccepting species of tRNA by acylation with excess aminoacyl synthetase protein is important and must be determined for each amino acid; so too is the need to dilute possible isotopic contaminants by the use of unlabeled amino acid mixtures. The complete deacylation of tRNA and the harvesting of cells in late log phase before confluence is attained and may also influence the results. It is unlikely that the use of benzoylated DEAE-cellulose chromatography in the present study has failed to resolve unique viral-induced species of tRNA, for this technique resolved an equal or larger number of isoaccepting species of tRNA than has been seen previously for mouse cells by using DEAE-sephadex or MAK column chromatography (14) .
The results suggest that when utilizing normal mouse cell aminoacyl synthetases, no unique isoaccepting tRNA species for alanyl-, arginyl-, histidyl-, leucyl-, lysyl-, phenylalanyl-, seryl-, tyrosyl-, and valyl-tRNAs in cells transformed by SV40 can be detected. Significant differences between infected cells in culture and newborn mouse cells are attributed to tRNA alterations accompanying differentiation of mouse cells (5) .
